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Effects of pneumatic dental elevator-assisted minimally invasive
tooth extraction on patients' intraoperative and postoperative
responses and complications®

Zhang Na, Jia Wen-jing, Zhang Zhen-hong
(Department of Stomatology, Bozhou Hospital of Traditional Chinese Medicine,
Bozhou, Anhui 236000, China)

Abstract: Objective To investigate the clinical effects of pneumatic dental elevator-assisted minimally
invasive tooth extraction in alleviating patients' intraoperative fear, shortening extraction time, reducing swelling
response, and decreasing the incidence of complications. Methods A total of 84 patients requiring tooth extraction
admitted to Bozhou Hospital of Traditional Chinese Medicine from January 2021 to November 2023 were selected
as study subjects. Using a random number table method, they were divided into a control group (n = 42) and an
observation group (n = 42). The control group underwent tooth extraction using conventional manual dental
elevators, while the observation group underwent tooth extraction using pneumatic dental elevators. The surgical
parameters, psychological status, pain intensity, degree of mouth opening limitation, degree of swelling, and the
incidence of complications were compared between the two groups. Results The extraction time and intraoperative
blood loss in the observation group were lower than those in the control group (P < 0.05). The psychological fear

state score and the rate of moderate fear in the observation group were lower than those in the control group (P <

ks B ¢ 2025-12-05
*EETH ¢ A DAMERRMSH (AHW]2024Aa20222)

« 06 -



SKAE, 5 S PBCASER DRI X BF AR | AT RN I AE R

0.05). There was no statistically significant difference in the rate of severe fear between the two groups (P > 0.05).

The Visual Analogue Scale (VAS) score at 7 days postoperatively in the observation group was lower than that in the

control group (P < 0.05). The degree of mouth opening limitation and the degree of swelling in the observation group

were lower than those in the control group (P < 0.05). The total incidence of complications in the observation group

was lower than that in the control group (P < 0.05). Conclusion The application of pneumatic dental elevator-

assisted minimally invasive tooth extraction can effectively alleviate patients' fear, reduce postoperative pain and

swelling, decrease the incidence of complications, with good safety. It contributes to the promotion of wound healing

and improvement of postoperative comfort, demonstrating value for wider application.

Keywords:
postoperative pain; postoperative swelling

B4k 2 R 1 AT AP RR R DL A SR Al 4R A 2
—, AU AR R A R B R BT 5 R
RROF SR, AR S R L A B e 2t B
aate R, EEGEMAIBCE T, T
JRERH J R OF R AR S A BORF AR T A
GyREw R, AT RE I LR SV R PR
Pr )R, BE A R B AN BT R AL, B Bk R
T B R S R I R R B ) T ]
BN BEAE D 3 AR AR T R B A B A b,
PR . 18 H AR B #E s B AU 5 3 T
SER, AT R P T A, R CE R
Ty, DA g X S R 2H A B 0 AR
M, Bl A $E A Gl B 1A 8 40 38R 9 L A0 (477 ik
Z RGN RIESE , JoHOR IR G AR R . 4%
] TR A B s 10 A5 I ko T T Y B ACRIOCR, i o
— Rk, NIk, AP E 1 X AR
BER A BN CF 5 0 BRI B fEAR T L ARJR R
IO7 % I A Ty TR 22 5, R HLAE T Ik e R A 3 )
PEHEAAE

1 RS TE

— i

PEHL 2021 4F 1 H —2023 4F 11 H 7825 17 vh 5
Bt #2252 T A0 B AR 25 3k R R 1 84 i ER E M F R X 42
K F B AL 7 08 0 S WS A S5 X B,
a2, WELA: B 19F], Lotk236l; 418 ~
9%, FH(27.71£7.18) % o XF IEAH : 551 20 fi
M 22 )5 AR A 18 ~ 46 X, -1 (29.86 £ 6.45) %
A B & B B BE A B2 43 At fE (2020
ZYYKY-82)

1.2 WMANSHERRIRAE

121 wandrE OZIEIR KR A KA 7

1.1

pneumatic dental elevator; minimally invasive tooth extraction; psychological status;

WERESF, AW ENIEY s QB TR 0
FEVRAT BN A 5 D T0 2k SR AT 30 ) 2 I

o W] i s @Il R BERESE 8, JR 9 5 & A )
;%':\:F;O
122 Heeedrck OB AR R R B WP BER

I7; QAT EOME . PR RS E S BTN,
T Z R A F AR ; QB R B E 20tk fb et
Y WIEJFIRYY s @AM (kL
JRUE . el ) EA S, AT AR R S A
G ORI Lotk AN RE RS TR
YESA S5 A -

1.3 BIFAE

1.3 @ RETEE IR RN, T
A HER A o X HRALTE R IRIE FE A I, R E T
W5 BN AL, Al = R e T AL 2 R A
5k R JH A, fEERBE DT, BE SRR LT B
(A4 70 N 8 U7 55 8 A R TR B, O A 3 O R
J1F7 B LLRG n 2F JE R B, O AR AR R R B 1
Bt A 4% B R R MR (R A IR A W sl o Y P AR A
B 5k B0 0] B KT R, R CF O R
ZIa VAT R B R 5, T R R e A AR
T 0.9% AL NV W T4y R PR IR F 5, T T it
B, JEATIRIETAE A AR B .

132 WL RETEE IR RN, K
FHER A . MERAAE R IREE Ty 5, R IR
H5EESINT AL, & R T LR T
56k K R L, fRBRBE T, B E Bk T
A I 6 5 A 38 O HE Sk, K HE 0 ME A B F T )
B, (4 J0 V-5 2 R B AR — B, 7E TAE
BEAE S 0.3 ~0.4 MPa, i 45K 150 ~ 200 U/s HY
FUET, TSR S, (EHETI B AL ~
2 mm, FFAELL/ANIG BE T 2 e 5 HEAR L KRB,

« 97



FpIE AR ek

4736 &

TEANF B EE A SHREE, A2 FR%Ee
JU S T Al e o S R B AR, DL R
HIFH T, FH0.9% AALI IR W T4 vhik,
T8 I e 0 e T AL 0 7 AR 0 R AR DATE 18R
OIS 79 =X o [ s R A S ST

Rk AR 2 2 X TFARSUR M, A
N E iR & R (ol N EE S IR NS TNE)
BREIRSE R (o0 FIR I, HA >S5 EMAE T
PR, JPTEMIEIT UG AT 52 G — PR AR T AR 4%
Yo PIATE Jm SRR Iy = . U0 FF R D ) . i
Ry F I, WA A, vhpkse s, ARG
FH245 5 5 05 J7 T B AR Hi B GE — ARfEUT .
1.4 WMZEIEFHR
L4l FARIEAF BT SR i .
142 WHEARE  SHPIMUBE P KT, A
B E il 1A PE Al R RO DR . RS SR
TALAGHE, AR G | AR A DGRV |
Yy B 2V A 38 R0 O B R AR K0 BN 2
H 5 A B2 838 A R R R DR S AT A
B4 H R A% (14 =T0RYE , 2 4y =R i 2
3= EERWH 4 =T EERVE) , B4 4 ~ 4457
1500 18 R FRE PO AR rh RV AR R O B
Ny R G AR R T R AR R B Ay Sk TR
(4~ 8% EEREL(9~2043) P ERMHE (21 ~
32 4% ) R LI (33 ~ 44 43 ), AT 35 2 W0 Hb JZ ik
TR 45 A 040 R 32 1 B R R B A 1 0
143 R RERZ KRG 7 dRHR G
HIPE43 15 (visual analogue scale, VAS ) ®PEAR B35 A&
JAORE . M —AKIE N 10 em B L, P55
FRiE A “0em FT/RTH™ 5 “10 em Fon ik %
YRR o D538 v B /s R 0 R B ™
144 ke zRAEESIKEE WTESETRT
ARG HAZ BRAR B, R AR R iRl )
MRk TR, R T DB <10 mm A
ME, 10~15mm B IE, >15~20mm>~ [ F, >20mm
A0, [l B i s oA S5 R K AE 0, SR FH R 4R
N 11 A 25 (R B R R A it AR A A Y B
RUEE, TFRWIE Z M. MAKERRE S (LA
RUE) . JCBH WK (<2mm). 2 2~ <6mm),
B (6~ 12mm), FREE (>12mm) P,
145  JFAEAAWEL  WEMAR TR, £

LA SER | SRS T R 1 K A 1
1.5 Sit=EFiE

B 23 BT R JH SPSS 27.0 Ge it # ik . iR
AR « bRifEE (x £ s) T, A B 115
FERAE (%) Fon, WEHCKRE; SRR
g FoR, HEH Mann—-Whitney UK. P <0.05
MZESH G L

2 #HR

21 FWHBHEFAERLE

WL LH 5 % B R S s 1] . AR v i R A
Z kK, ZRWASITFE L (P<0.05); WE
A AR I TR T X BR AL R v > X R AL
L1,

F1 WHFARIERIEER (n=42,xxs)
205 A I A] fmin AR 1 A /mL
WEEZH 26.84 +4.27 9.36 + 1.58
Xf HRZH 34.72 + 5.64 12.41 + 1.93
il 7.327 7.903
P 0.000 0.000

22 MWHBHOERKRESILE

WL 5% 20 55 % A 4 8 3 0 BRI S IE 4y L D
FRrp R R I, SR, R WAES T
B (P<0.05); WAL H O ARSI
O HfL e EE R I AR T B4 . SR 4 S5 ) R A
BAEOCHEEEERLK, KK, 2RL5%
B (P>0.05), W2,

*2 AARHFLERBEER (n=42)
- Lﬁﬂkjiflﬁj.} OIEPEEER OIEE A
W (vxs) (%) £ f5il(%)
Uk =34 15.86 = 3.42 6(14.29) 2(4.76)
Xf HRZH 22.47 +4.18 14(33.33) 8(19.05)
L 7.932 4.200 2.838
PiH 0.000 0.040 0.092

2.3 WHBEEREELER

W52 20 55 0] B2 R S B 2050 R B L g, &t
K, 2R8I L (P>0.05) ., WAL 5 X}
MARGTIEFBERE, 2188, ZRA%



HIH

SKAE, 5 S PBCASER DRI X BF AR | AT RN I AE R

TS (P<0.05), WEAARET d VAS TS
TR, WLF 3,

*3 WARFHZ.KRE7dVASIESELE

(n=42, x+5)
205 ARJERIZ RIF7d
MEELH 6.42+1.76 2.11 £0.62
paiite:l 6.47 £1.79 2.89 +0.67
1l 0.131 5.538
PfH 0.896 0.000

24 WHBEKOZREZESHKREELE

WL 2H 55 0] B AH ke 1152 R B2 5 i i 2 L
¥, 2 Mann—-Whitney UFZHS, 2R A5 T22E X
(Z=-2.786 F1-2.891, P =0.005F10.004) ; W% 7k
F 32 BRAR B 5 i I A B I TR IR . Ik 4.

x4 WMAKOZRIZESMKEELLR
[n=42,%1 (%) |

K 11 A7 FRFE
2071
0 1% 1JES I
WER L 39(92.86) 2(4.76) 1(2.38) 0(0.00)
X IR ZH 29(69.05) 7(16.67)  5(11.90) 1(2.38)
Jib R
ZH 5
Tk RN Rk EEREAK

U= | 38(90.48) 3(7.14) 1(2.38) 0(0.00)
Xt HEZH 27(64.29) 9(21.43)  5(11.90) 1(2.38)

25 MABEHAERERR

W 5% 2 5 0 IR OF R R R AR R,
KR, ZRAGI¥E N (X =5.130, P=
0.024) 5 WLELH S8 3 I JOE S & A2 AR T %0 R4 .
s,

R5 HRERERIE [n=42, #](%)]

20 51 THiE QIO @AER B Hit
U S| 1(2.38) 1(2.38) 0(0) 2(4.76)
X HEZH 4(9.52) 3(7.14) 2(4.76) 9(21.43)
3 it

TE GBI IR F A W) i #5 5 T, AR Uik xS
ARIGIIR . WK BOF R AE BA B2, 5T

AT AR E AT EI ST, 2Rk ERE
LR, T i CF IRy AN L R i
JE R o R R N TSR R, SR R A7 5 R X
B0 A R R SO A I R] B bk R
B A BEY T Sy INE B TR Sh kA el
HL T2 A HUAR A g 52 BT 2F TR B g 3 50 4 g, H
fe i O AT TR RN BB R 58 GO = 5K
A BT OF R R R T R 5 R A R
UL A B RS E Y TAE R ) 5 T A
BE, RBhRF SEAE Y OR O JR I S [ B A AT
PES R HENE, AR R R AR, RER TR
TR AR O R R B R AR
GERER, R A AR BAE T2 . HEUR T
AW OV 3N SR T EVE AT, G T GBI E B
BIiEdae Ty, A OCALSRCE s . R TR E RS
Pl R R AL T SR

P S &Z I vy - i BV 7N ol T o S K
TN A, WA, X EE TS
A AE P AR R E - T 4R 7 1) — SRy LA A
71, REHEAER/AINERAE D N S e A AR R Y
i 2 iy S B F SR B AR 8 S0 00 B, Ol I 06 R
Ty A T — LR T 2 s B 1, T
Il /0 A K O 0 AR P B BCRIA: , PR R 2
S 0 g S 2 2 A i i B0 B 451 @ iR
JEE 1 AR AN A R 3 AR PR AR RO, ol T
XA GEIR A HE R IR Z T B B, 4R R S
R BB HERT A R AR L ) O 4 A
PR A7 B T 52 TH B A g, e R S 8 B
WA A 5 v S B W BB AR
BL AR, ALGIHUA 5 7 B2 5 R A BB K
SFEUIMC . AR, R ARG PR
200 e 7 RS B ) S, R D SR A R R S
It 0 T A8 A AR E B B, AR R UK
BT R, PO ARG, B A h TR P AR
BE A A, R b . SV B 4AE N
TR VIR R, AT A 5 AT R A
HRE,

H5WAF SR, RSB A
T BE NS fa Hh HINARE T 1) — BCH AT 4R A LA
Jitk, ARy R R R S . AR A
G TG ITIE T B R IRZ Ty . R A L K

+ 90 -«



FpIE AR ek

4736 &

PSS BRARAE DT A 280 R AR A A i A L
Perbr, IFD A BRI 2L 22 7 S B A
REAR A oK D AZ IREEEE . W, o TRk Bl
TEBNERAEA DN S8 A R ) AR 18, il %2
T AR Ty 72 YBT3 A
X ), AR LR T B B/, 4 K
FEEIRR 2 TR T AR Z A Jr
ARG E KRR E AR, T 5y i T R R
OF JR BB B R B AR B, AT U5 T B B3 0 R
240 R 0 5 A PR 5 T Bl AR B ) R A
BRI AT T A AT ek SR 2 2k I
T R 3, R ST L 98 B L B 9% A A 5 T i
AU R, (0 SR AE S I o i B DAl A

WL 2 I A e A AR AR B AT T 2R I PR
SC, Ul B AE 3R S R b R v R 2H 2 B0 fR 4 B
NFEIr, AL BI R IR R BE 5
P RAE R B I ACRE i FEAR AU B T
26 R A 1A E I, i BRI R AR R R
HMBIT K, DT 2 T B AR5 7 1A 46 5 Bl 15 A
Vi o AR B I S i A 2R A B R B R A Bl B 4
Gl IREUR P =it d s SRS AT g =R o 7oy S
EYENTTSH AT RZ —.

i bk, RBhRCE BEAE A A T ORI E] L 0
AR R A B s R i SRR A D T A — A
B, W HAETT S HF h B BN E, T
G T 0 A0 0 4 o) B AR I S IO B SR A e ) SR
SR, ASWETE Ry Brpts | ANEEARHIESE, ELEE TSI
BACAARSE 7 d, BRI . Mk, ko
32 BR B I RAETE B, 1 AR WG B2l 2L 4 o
B S O RO WO AR 22 5, A5 IR
SMETEAN 2 — B BRI o AL, ABEFE AR 3% B A K
3 XE JBE HEAT 02 20 M, AN T e R 58 T B A
ARG . ARRBTIEN Y REEA R, JFRZ
OREAL RS, 258 R LMALBEMLE
WLAEAR, IF XA 45 ME o 2 A sk, DAt
— A WY Bl R BE AR S 2 JCF BORR IR R TP Y
7 AN A B K0 22 4k

2 £ X B
[1] 2, ERH, B/, 55 I a5 il 0B e oF 5

A R HE R (3], op B AT AR R A Ak, 2023, 21(2):
191-196.

[2] BHE, B4, A0k . BB S8 5k T 0 BLAR B iR
BRATP AR NHAEBE 2B E 4k, 2022, 37(5): 575-577.

[3] MR, W, w24, 45 . mdtinde THLBC S Ush P A 80 T it
BELA: 25 = B 24 SRR AR v A, (). 190 J st e A B 2% 3, 2023,
33(5): 326-329.

[4] PEGG J E, LOTHAMER C, RAWLINSON J E. The air-driven
dental unit: form and function at a mechanical level[J]. J Vet Dent,
2019, 36(3): 202-208.

[5] DRSS . FEamahRLA M), 5 6 B, dbat: AR TAE A,
2008: 77-78.

[6] &/, Tk, SR, % FRHRARIEE S IR A AR B A T
TATIRBLVIFE[T]. S H I BEA 20K, 2016, 32(5): 705-707.

[7] CORAH N L. Development of a dental anxiety scale[J]. J Dent
Res, 1969, 48(4): 596.

[8] PMx, A BeB] . MBI 20 1 (VAS)[J]. TR ARMh 2 AN RL R RS,
2012, 28(6): 645.

[9] GROSSI G B, MAIORANA C, GARRAMONE R A, et al.
Assessing postoperative discomfort after third molar surgery: a
prospective study[J]. J Oral Maxillofac Surg, 2007, 65(5):
901-917.

[10] XUgfhi, £—J, By A 7] 58 TR A 6
K BEL A A SR B AR T A RCR LR D]. Hh EAR BE 2 s,
2023, 33(4): 1-5.

[11] ALRAQIBAH M A, RAO J K D, ALHARBI B M. Periotome
versus piezotome as an aid for atraumatic extraction: a
randomized controlled trial[J]. J Korean Assoc Oral Maxillofac
Surg, 2022, 48(6): 356-362.

[12] B, JEBL, XUS) . 5 28 B iR J5 10 DX 28 R A Ak i F e
JE[D). T RsBmBIA, 2023, 31(6): 452-456.

[13] LASKAR S, SINGH M, SUMAN A, et al. Efficacy of the
atraumatic physics forceps over conventional extraction forceps
in extraction of tooth-does it offer an alternative in all types of
extraction or only can be used in few selected types of
extraction: a comparative study[J]. J Pharm Bioallied Sci, 2022,
14(S1): S859-S862.

[14] FF/NEL, BRINAS . Bl S HE S LG BT TR R MEE SR S B AR
BRI ANRER, 2021, 64(12): 1279-1281.

[15] MUTASHAR H A, ABDULRAZAQ S S. Evaluation and
comparison of physics forceps and conventional forceps in
bilateral dental extraction: a randomized, split-mouth, clinical
study[J]. Cureus, 2023, 15(4): €38206.

[16] SAHU S, BARODIYA A, BARODIYA A, et al. Comparative
evaluation of universal periotome and conventional techniques
in single-rooted tooth extractions: a randomized controlled
study[J]. J Pharm Bioallied Sci, 2025, 17(S2): S1484-S1486.

[17] WL, 1545, BRot . PIRP RIS A BOR TR T G004 = B o il
IRBCR LR [T). S557 M IR R4 B 2A4R, 2023, 44(15): 1448-1451.

[18] LI Q, WANG H C, LIU L W, et al. Suppression of the NLRP3
inflammasome through activation of the transient receptor
potential channel melastatin 2 promotes osteogenesis in tooth

extraction sockets of periodontitis[J]. Am J Pathol, 2023, 193(2):

+ 100 -



HIH

SKAE, 5 S PBCASER DRI X BF AR | AT RN I AE R

[19]

[20]

[21]

[22]

[23]

213-232.

SHARMA S D, GUPTA A, BANSAL P, et al. Minimally
traumatic extraction techniques in nonrestorable endodontically
treated teeth: a comparative study[J]. Natl J Maxillofac Surg,
2022, 13(S1): S91-S96.

MABROUK G I, FAHMY M H, ALASHWAH A A, et al.
Evaluation of atraumatic axial tooth extraction using Benex
system in immediate implant in maxillary anterior teeth. A
prospective clinical trial[J]. Alex Dent J, 2025, 50(1): 36-43.
MRS, T, SR, 55 BB BRI R T AR AR B
AR I PRIFSE[D]. A S D ERR R, 2014, 7(5): 274-278.
GOWANS K, PATEL M, LEWIS K. Surgical emphysema: a rare
complication of a simple surgical dental extraction without the
use of an air-driven rotor[J]. Dent Update, 2017, 44(3): 217-218.
CHOU Y H, CHEN Y J, PAN C P, et al. Prevalence of peri-
implantitis after alveolar ridge preservation at periodontitis and
nonperiodontitis extraction sites: a retrospective cohort study[J].
Clin Implant Dent Relat Res, 2023, 25(6): 1000-1007.

- 101

[24] ABO-EL-SAAD M M, MELEK L N F, ABDEL FATTAH H S, et
al. Autogenous dentin graft versus alloplastic graft combined
with socket shield for pre-implant socket preservation: a split-
mouth randomized clinical trial[J]. Int J Oral Maxillofac Surg,
2023, 52(10): 1090-1096.

FATSC R R, WG 5 T AR WS A B R A
TR IFAAE R RIS D). IR I i B2 2 2R, 2023, 50(5):
558-565.

[25]

(5KVUE i)

AR5 AR SRR, DGR, SRIRZL . RS R B R
XFBE A ARSF RN ST RAE RIS IR ). E I B A2,
2026, 36(7): 96-101.

Cite this article as: ZHANG N, JIA W J, ZHANG Z H. Effects of
pneumatic dental elevator-assisted minimally invasive tooth
extraction on patients' intraoperative and postoperative responses
and complications[J]. China Journal of Modern Medicine, 2026,

36(7): 96-101.



